Rapid dopamine signaling in the nucleus accumbens during contingent and noncontingent cocaine administration.
Cocaine acts as a reinforcer through its pharmacological effects on brain monoaminergic systems, which, through repeated pairings with environmental stimuli, lead to the development of conditioned effects of the drug. Both the pharmacological and conditioned aspects of cocaine are implicated in several facets of acquisition and maintenance of addiction, including drug craving. Here, we compare the effects of contingent (response dependent) and noncontingent (response independent) cocaine on rapid dopaminergic signaling in the core of the nucleus accumbens. Dopamine was monitored using fast-scan cyclic voltammetry. Noncontingent cocaine administered to both naive and animals with a history of self-administration resulted in a profound increase in the frequency of transient dopamine release events that are not time-locked to any specific environmental stimuli. Pharmacological effects were detectable approximately 40 s after cocaine administration. In contrast, when animals where allowed to self-administer cocaine on an FR-1 schedule, dopamine transients (69+/-12 nM) were consistently observed time-locked to each reinforced response (peaking approximately 1.5 s after response completion). Importantly, no pharmacological effect of cocaine was observed within the 10 s following noncontingent cocaine administration, indicating that dopamine signals time-locked to the reinforced response are a result of the pairing of the operant behavior, the drug-associated cues, and cocaine. These data demonstrate that this pharmacological action of cocaine occurs for an extended period following either contingent or noncontingent administration, but is distinct from those dopamine transients that are time-locked to each lever-press in self-administering animals.